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HISTORY OF THE 



Electrical Accumulator 





HE possibility of storing electricity .vxs first saggested 
in 1801 by Gantherot's discovery that two plates of 
- the sanle Ltal i..mersed in acid, after having been 

.ubiected to the action of an electnc current :n one d.rectron, 
* produce a secondary current in the opposite direction. _ 

,859 Gaston Plants, while engaged in a series of expen- 

. .. thi. phenomenon, devised a storage battery con- 

:rgT;I: ^ad i— sed m dimte sulphuric acid Thi. 

f^ll a scientific standpoint, was a success, and when properly 

'X ed would yield a high and steady electro-motive force 

rrirrents of any desired strength according to the dimension. 

:f the plates. On account, however, of the large surijce re 

'led to be exposed to chemical action, its great weight, aiK 

the fact that mouths of electrical treatment were required ■ 

pi-cpare the plates to receive a charge of any considerabl 
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magnitude, the Plante l»attery was not available for commercial 



use. 



Camille A. Faure, after many experiments in this field., 
made the remarkable discovery that a paste of oxide of lead 
mechanically apph'ed to the plates, brought them instantly into 
the condition to receive a charge which was only accomplished 
bv Plante after months of electrical treatment. Moreover, 
Fnnre's discovery materially increased the efiBciency and capacity 
of the battery nnd reduced its size and weight. Imperfections, 
chiefly of jt mechanical character, existed in Faure's Ijattery which 
have been eutir(^ly overcome by the supplementary inventions 
of Mcbsrs. Swan, Sellon, Volckniar, Sliaw, and others. 

Storage iJatteries, combining the invention of Faure with 
improvements thereon, arc offered to the public by The Elec- 
trical Accumulator Company, the owner of all the 

valid and valuable patents for Accumulators in this country. 
These Storage Batteries, improved upon from time to time, 
ha\e been in use in England for several years, where the busi- 
nr was fir^t developed under the auspices of The Electrical 
Power Storaoe Company, Limited, of London, and their 
economy and I'eliability are demonstrated by the large and 
growing deniand for them, both in America and abroad. 
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Practical Applications of Accumulators. 

Storage Batteries, or Accumulators, as they are called, are 
available for all purposes to which electricity can be applied, 
such as 

ELECTRIC LIGHTING, 

[arc and incandescent,] 

RAILWAY TRAIN LIGHTING, 

STATIONARY AND LOCOMOTIVE POW-ER, 

ELECTRO-DEPOSITION OF METALS, 



TELEGRAPHY, 



MEDICAL AND SURGICAL PURPOSES, 

GENERAL LABORATORY USE, 

ETC., ETC. 

The storage of electrical energy by means of Storage 
Batteries of Electrical Accumulators, has made the use of elec- 
tricity possible in many instances where hitherto it seemed im- 
practicable, and in others has made such use an economy where 
before it was an extravagance. To-day many offices, private 
houses and towns are lighted, and many vehicles and motors 
are driven by means of the Accumulator system, under con- 
ditions which would not permit the use of electricity by the 
direct method. Under all circumstances, this system affords the 
the cheapest, steadiest and safest mode of lighting. 

In localities where surplus power is available at odd times 
during the day, electricity may be stored by means of Accumu- 
lators, and utilized at pleasure. 

The Accumulator thus enables electric light and electric 
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power to 
foothold-T 



increases 



cost. 



occupy fields in which direct systems cannot ol.tain a 
and when nsed as an anxHiary to the direct system 



the capacity of a given plant and lessens its running 



Water power situated at a distance from the point at which 
work is to be done may be successfully utilized by means of 
Accumulators, inasmuch as the power can be transformed mto 
electrical energy by means of turbines and dynamos on the spot, 
and carried by wire to any desired point, and there stored m 
Accumulators for the subsequent production of light or power 

at will. 

In the same general way, variable or intermittent power, 

such as windmills, or the hue-shafting in machine shops, etc., 
may be availed of Tlie electricity thus irregularly produced 
would give a flickering light of varying intensity if used 
directly, but if stored in the Accumulator the pressure would 
be uniform and the lights, in consequence, perfectly steady 
during the period of their use. If the dynamo is driven by 
any such power without the use of Accumulators, variations of 
the light will ensue; but if the Accumulator is added to the 
system, no variation will occur, and the current will be deliv- 
ered at an almost constant pressure, no matter how irregular 
the prime source of power. 

In addition to these advantages, the Accumulator stores a 
supply of energy which is always on hand to tide over a break- 
down, or to furnish light or power after ordinary working 
hours ; and furthermore gives an absolutely steady current free 
from pulsation, which is a point of the greatest huportance. 
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Electric Lighting. 

The main advantages wliich tlie electric light has over 
every other illuminaiit, viz : The safety which it offers from fire, 
the freedom from heat, smoke, and deleterious gases, its steadi- 
ness, the non-consumption of oxygen, and the facility with which 
the liglits can be distributed, will always be strong arguments 
for its adoption. 

Direct ligliting, where the lamps are supplied directly from 
the dynamo, and are dependent on the regularity with which it 
runs, may be compared to a gas plant with no gasometer, the 
jets being fed directly from the retorts. 

Accumulators reduce the running cost in large and small 
installations, and acting as a reservoir, make the failure of the 
light impossible under any circumstances. 






Isolated Lighting. 

Before the introduction of Accumulators, private house 
lighting was entirely impracticable, except upon a very expen- 
sive scale, because it involved the services of an engineer, and 
the running of an engine and boiler during the hours of light- 
ing. Moreover, an accident to the engine, boiler or dynamo 
would result in the extinction of the lights. With Accumu- 
lators, however, the work of running the dynamo can be done 
during the day, and in some cases the dynamo need be run 
only once a week ; and the apparatus, instead of requiring the 
entire attention of a skilled engineer, may be managed with 
ease by a gardener or groom in the intervals of his other duties. 
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The lighting of offices, halls, churches, etc., by the direct 
system is Iv from beiug satisfactory, because it must be supple- 
mented by the use of gas or oil on dark days, or m passage 
ways and secluded places dui-ing those portions of the day or 

night when the engine is not running. 

By adding Accumulators, however, the direct isolated sys- 
can be made absolutely complete, as the surplus energy 

- -■ . .1 



tern 



stored duriii 



runnino' hours can be utilized during tlie 



remam- 



ing liours of the day and night, and thus the ordinary mishaps 
incident to electric lighting, such as accidents to engine or dy- 
namo, defects in machinery or failure in fuel or water supply, 
can also be provided against, and the requked illumination be 



assured at all times. 



Central Station Lighting. 

The use of Accumulators in connection with Central 
Station work offers many advantages over direct lighting, and 
furnishes the only safe and economical means of supplying 
lamps located at a considerable distance from the station, 
whether low tension systems or high tension methods with con- 
verters are used, which depend upon the uninterrupted running 
of machinery for the continuity of the lights. 

1, The first cost for steam power is less. 

2. The power used is in direct proportion to the lamp 
load, all surplus power not required being stored up in the 
Accumulators, for use when the dynamo is not runnino*. 






3. The Accumulators can be located so as to supplj 
customers eio:ht or ten miles from a central station. 
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4. The running expense of an Accumulator plant for a 
given number of lamps is less than that of a direct plant. 



fir 



of the dii'ect lighting com2:)anies : 

Amount and Cost of Power Required for a Plant 

of 5,000 Lamps of 1 6 Candle Power Each. 

1 5 Lamps per Electrical Horse Power. 

Average Distance, 4,000 feet. 



SYSTEMS. 



POWER 

REQtTRED 



t-? ^ -^ c ]k ^ - 

ri -- *^ ^^ ^ D -- ^ 



Three- wu-e [du'ect] system, 
122^ loss ia main wire 



« ■ 4 



Alternating [transformer] 
system, 22^ loss in main 



wite 



Accumulator system, 2lfc 
loss in charging main. . . 



f-i QC' ■ ^ ^ ^ 

a: 



fee 



555 h. p.i $27,750 



Approximate 

Annual Cost of 

Power at $30 

per h. p. 



555 h. 



P 



300 h. p. 



27,750 



$16,650 



15,000 



16,650 
9,000 



The above tables are based upon a cost of twenty dollars 
j)er horse power for engines, fifteen dollars per horse power for 
boilers and fifteen dollars per horse power for buildings. 

So far as regards first cost, the direct systems in use ai'e 
more expensive than the Accumulator system, even on so small 
a scale as the 5,000-lamp station. In a larger station the differ- 
ence is far more favorable to Accumulators. 

The more important difference, however, is in the runnino- 
expense. The annual expeucu of the three-wire system on the 
basis of $30 perk p. per annum, would amount to SI 6,650, 
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ing upon tlie engines and dynamos for the other half. In this 
way the Accumulators may be stored during the hours of Hght- 
est consumption, and used to supplement the engines during 
the hours of heaviest consumption, and the engines may be run 
at their full load, and, therefore, under the most economical 
conditions, for such time as may be necessary ; Tvhereas, with 
the alternating and other direct systems, it is uecessaiy to 
keep the engines running even when the load is only one-half or 
one-tenth of a horse power, involving an enormous loss of power 
when the demand is light. In one case, with the direct system, 
it has happened that as much as ten horse power has been re- 
quired to maintain a single incandescent lamp of 16 c. p., 
whereas that amount of power, it is well known, is capable of 
supplying a maximum of oue hundred lamps during the time 
of running, and if applied to the work of storage, would supplv 
electricity for eighty or ninety lamps for a total period of time 
equal to that during which the engine is running, and this time 
could be divided up among the lamps as they are needed 

It will thus be evident that on the one hand the direct 
systems are reasonably economical only during the hours ot 
lieavy consumption, and are extravagantly wasteful durino- the 
hours of moderate demand for hght, while on the other hand, 
the Accumulator system will enable the light to be produced 
at an economical rate, .whether the demand be heavy or lioht. 
Where triple expansion engines aud a hi^h class of boilers are 



used, ten 16 c. p. lamps per indicated horse power can be pro- 
duced for one hour by the consumption of two pounds of coal. 
. These lamps are equivalent to live-foot gas burners, and as 
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two pounds of coal used in this way to produce electricity will 
give an equivalent in light to fifty cubic feet of gas, a ton of 
coal will, of course, produce the equivalent of 5G,000 cubic 
feet of gas, about six times as much hght as could be produced 
from a ton of coal distilled in the best manner for the production 
of illuminating gas. On a fliir scale the cost of an electric plant 
would be about equal to the cost of a gas plant, and the running 
cost would be about proportion^^l to the coal consumption ; 
therefore, the cost of producing electricity on an equal scale 
becomes, with the Accumulator system, considerably less than 
the cost of producing gas, while the character of the electric 
light is far superior' to that of gas. 

Railway and Ship Lighting. 

year remarkable progress has been 
made in the lighting of Railway cars, and of the many systems 
tried by the railroads, the most satisfactory is the Accumulator, 
The weight of a battery of Accumulators for an all-night car is 
about the same as that of the usual gas apparatus, say 1,000 
or 1,500 pounds, according to the number of lamps. The bat- 
teries may be charged either on the car by means of a dynamo 
driven by the axle, or by a small engine supplied with steam 
from the locomotive, or by any other motor, or they may be 
charged at the terminal stations of the line, as may best suit 
the circumstances of the case ; the latter method involves the 
use of two or three sets of batteries which must be shifted at 
each terminus. 

The lighting of yachts and passenger ships by electricity, 
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has been successfully accomplislied only by the aid of the Ac- 
cumulator, because it has been found impossible to keep the 
high-speed machinery incidental to electric lighting, in such 
perfect order on ship board as to give no trouble during the 
voyage. The battery is necessary, if for no other purpose, as 
a regulator. Few people have crossed the Atlantic for the 
past few years without experiencing the disagreeable features 
of the electric light which frequently flickers or even goes out. 
These objections are never obviated entirely, except by the 
use of Accumulators. 

Another great advantage of the Accumulator when used 
for lighting vessels, yachts, railway cars, etc., lies in the fact 
that by charging the cells during the daytime, the continual 
noise produced by the dvnamo, which necessarily runs at high 



speed, may be avoided during the hours devoted to sleep and 



rest. 



Propelling Street Cars. 

The propulsion of street cars is another interesting appli- 
cation of Accumulators, and it is thought that the abolition of 
the use of horses will effect a considerable saving in the run- 
ning of the street car systems of this country and do away 
with the many evils incident to their use. By the use of Ac- 
cumulators, the cars are propelled noiselessly, stopped and 
started without shock, are absolutely independent of each 
other, do not contribute to the filth of the streets and are more 
perfectly under control than when drawn by horses. 

In most cities and towns the overhead electrical systems 
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are wholly impracticable, because of the unsightly appearance 
of the double line of poles to support the wires over which the 
trolleys run, while the underground conductor is very costly, 
so that to Street Car Companies desiring to use electricity as a 
motive power, the Accumulator furnishes a simple, economical 
and effective means of attaining their object. One car or more 
may be equipped for trial. The expense of maintaining one 
car, however, will not be a fair criterion of the economy of the 
Accumulator system, although the car will demonstrate the 
practicability of this method of propulsion. Like all other new 
thino"s, Accumulators must be introduced on a sufficient scale 
to be considered beyond the nature of experiment. This 
has been demonstrated in the matter of car lighting, 
only one car was lighted, the Accumulators were in every- 
body's way, and it was nobody's business to take care of them ; 
but now that railroad companies are going into electric train 
lighting on a large scale, fitting up whole trains, installing their 
own dynamos, and creating electrical departments in their re- 
spective staffs, the economy and advantage of the Storage 
system are shown to l)e exactly what is claimed for them. 



Wh 



Deposition of Metals. 

The deposition of metals by the use of electricity is an- 
other useful application of Accumuhitors ; metals are deposited 
more uniformly, more cheaply and with less attention than by 
the older methods. The work can proceed at night without 
any supervision, often saving valuable time. 
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The durability of Accumulators has been the subject of 
much investigation, and it is believed that 10 per cent, per 
annum will be a fair allowance for the maintenance of them, if 
attended to by the owner. This expense can be reduced by 
careful use and hy a determination on the part of the man in 



cha 




, not to allow the demand on the Accumulators to ex 



ceed their capacity. It is thought that in some cases, such as 
Central Station lighting, where the Accumulators are under 
the care of skilled uwners, the cost of maintenance will not ex- 
ceed 5 per cent. 

This Company is prepared to maintain its Accumulators 
in good order, upon the annual payment of an agreed percent- 
age of the cost, varying with the use to which the Accumula- 
tors are put, provided tliat its instructions are carried out in the 
installation and operation. 

Experience lias taught that the form of guarantee above 
mentioned which has no limitation as to time, is much more 
acceptable to our customers than the usual guarantee of one 
or two years; and we have therefore abandoned the old f(.)rm 
and adopted this one in its stead. 



Types of Accumulators* 

One of the standard types of Cell manufactured by this 
Company is known as the "15 A" and is made up of fifteen 
plates, eight negatives and seven positives. 

This Cell is especially adapted to Isolated and Central 
Station li^-htini^*. 

■ 
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The general appearance of the Cell is shown by the en- 
graving on the cover. 

The electro-motive force of the cell is abont 2 volts. 

The internal resistance is extremely low, say from .001 to 
.005 Ohm, and the range of the current large. 

The capacity of the cell in perfect condition is somewhat 
underestimated at 300 Ampere-hours; 30 Amperes, a safe 
working current, will last for over ten hours, with not exceed- 
ing 10 per cent, drop in electro-motive force, or a less current 
will be supplied by the cell for a proportionately greater num- 
ber of hours. A greater rate — up to 300 Amperes— could 
also be obtained, but so great a strain upon this size of cell 
would injure the plates. (See iahle of capacities and working 

rates, page 64.) 

From the data given, the number of cells required for any 

class of electrical work can be determined, when the require- 
ments in volts and amperes and time are known. 

To calculate the number of cells necessary for a given 
number of lamps, or for an}^ given purpose, it is necessary to 
know, first the amount of current required, whether for lamps 
or for other purposes, and the electro-motive force required, 
also the number of hours for which the current must be sup- 
plied. The accompanying table of capacity, rate of charge and 
discharge of each type of cell, together with the known fact 
that the electro-motive force of each cell is about two volts, 
will enable anyone to calculate the number of cells and the 
type best suited to hi^ purpose. For example, the " 15 A" cells 
will produce 30 amperes for ten hours, say 300 ampere-hours. 
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If 100-Yolt lamps requiring a current of one-lialf ampere 
eacli are used, 50 '^15 A" cells in series, after being fully 
cliarged, will supply 40 lamps for 15 liours, or 60 lamps for 10 
liours, or SO lamps for 6 hours ; SO lamps being the maximum 
load for one series. To supply 100 lamps requiring' 50 am- 
peres, it will therefore require two series of ''15 A" cells in 
multiple, and as 100 volts require 50 cells in series, the instal- 
lation will call for 100 cells of '^ 15 A" type. If it be necessary 
to keep the candle power fully up to standard during the entire 
time of discharge, additional cells to the extent of 10 per cent, 
must be provided. 

At this rate of discharge (25 amperes per cell), the bat- 
tery of 110 cells will maintain 100 half-ampere lamps for 12 
hours or a less number for a proportionately longer time. 

Similarly, if 60-volt lamps requiring, say eighty-four hun- 
dredths ampere each, are used, 33 cells of the "15 A" type 
wiU supply 40 lamps for about nine hours or a less number for 
a proportionately longer time. 

Adding to the number of cells in multiple arc, increases 
the available number of amperes, but does not increase the 
electro -motive force ; on the other hand, adding to the number 
of cells in series does not increase the number of amperes, but 
simply increases the electro-motive force. 

In estimating the power of engine required to charge the 
battery, allow about one-tenth indicated horse power per cell 
of the ''15 A" type or the "23 C" type. For the case above 
referred to, a ten-horse power engine would be required. It 
should be remembered, that such a plant, however, would suf- 
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fice for 200 lamps if the engine were used to supplement the 
battery, as shown on page 12. 



Estimates. 

Estimates for complete installations, etc., including all 
necessary apparatus, furnished upon application to 



THE ELECTRICAL ACCUMULATOR CO.. 



A.A Broadv^^ay, Nev^ Yorl^ City 
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TYPE 1 5 A. 




Floor space, 9x11^2 inches. 
Height, over all^ 21 inches. 
Weight, 121 pounds. 
Electro-Motive Force, 2 Volts. 
Current, 30 Amperes* 
Capacity, 300 Ampere Hours. 
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TYPE 23 C 




Floor Space, 8x8^ inches. 
Heiglit, over all, ]3| inches. 

Weight, in glass jar, 49| pounds, iu rub- 
ber or fiberile jar, 43| pounds. 

Electro-Motive Force, 2 Volts. 

Current, 25 Amperes Normal. 

Capacity, 100 Ampere Hours, Normal. 



TYPE 15 C. 




Floor Space, 8x5-,^ inches. 

Height, over all, 13^ IucIk >. 

Weight, 34} pounds. 

Electro- Motive Force, 2 Volts. 

Curr( nt, 15 Amperes. Normal. 

Capacilv, 100 Ampere Hours, Normal. 



TYPE 7 C. 





Floor 8i)iice, 8x3-j»j incht'S. 
Height, overall, 13| inches. 
Weight, 19| pounds. 
Electro-Motive Force, 2 Volts. 
Current, 6 Amperes, Normal. 
Capacity, 45 Ampere Hours, Normal 
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TYPE 41 D. 



TYPE 2 1 D 
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Floor Space SfXlOf inches. 
Height over all, 10^ inches. 
Weight, 33 pounds. 
Electro-Motive Force, 2 Volts. 
Current, 20 Amperes, Normal. 
Capacity, 90 Ampere Hours, Normal. 



Floor Space, 51x6^*^ inches. 
Height, over all, 10^ inches. 
Weight, 16| pounds. 
Electro-Motive Force, 2 Volts. 
Current, 10 Amperes, Normal. 
Capacity, 45 Ampere Hours, Nor mal 



TYPE 1 1 D. 



TYPE 5 D. 




Floor Space, 5Jx3A inches. 
Height, over ail, 9 inches. 
Weight, 8^ pounds. 
Electro-Motive Force, 2 Volts. 
Current, 5 Amperes, Normal. 
Capacity, 23 Ampere Hours, Normal 




Floor Space, 51x21 inches. 
Height, over all, 8^ inches. 

Weight, 4^ pounds. 
Electro-Motive Force, 2 Volts. 
Current, 2 Amperes, Normal. 
Capacity, 9 Ampere Hours, Normal 
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(jtexeral Offices of 
The :Meteopolitax Telephox'e & Telegraph Co., 

18 cortlaxdt street, 

Xew York, March 9th, 1888. 

The Electrical Accumulator Co., 

44 Broadway, Kew York. 

Bear Sir : 

With reference to the 600 cells of The Electrical Accumulator Com- 
pany's Storage Battery delivered to us for our building, Xo. 18 and 20 
Cortlandt St., in the Spring of 1887, they continue to give entire satis- 
faction. "We are burning 500 incandescent lamps of IG candle-power 
(101 volt 0.7 ampere) giving us 80 per cent, efficiency from said battery 
with a perfectly steady and brilliant light. 

This battery is charged comparatively without exi:)ense from an 
engine driving the dynamo that feeds the day circuit. 

This battery is called upon to furnish current for the 500 lamps for 
twenty-six nights per month, and is credited with tlie following saving 
in running expense : 

Xight Engineer, salary per month $100 .00 

Kight Fireman 55 . 00 

Coal IGC . 50 

Depreciation on Machinery per month, 10 per cent. .. 83.00 

Total 1404.50 

or $4,854.00 per year. 

This Company is well pleased with the efficiency of the a^r-nmnlatore 
and the great saving in maintenance expenses, and I am arranging for 
a second storage battery room to place 300 more cells for operating 
Morse and Printing Telegraph Instruments. 

Very respectfully, 

(Signed) J. A. SEELY, Electrician. 
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78 & 80 Broadway, Koom 51, 

New York, January 17th, 1888. 



E. H, JoHxsox, Esq., 



Prest. Edison Electric Light Co., 



16 & 18 Broad St., New York City. 



Dear Sir : 



In reply to your inquiry of January 6th, we would state that the 
Electrical Accumulator system of lighting has heen in use at 78 & 80 
Broadway for about four years. It has done good service. So far as we 
can judge, it has more than paid enough for a safe sinking fund and a 
large interest on the investment. We are about to give orders for some 
changes and repairs. 

Our plant at 44 Broadway has been equally satisfactory. 

Yours truly, 
NEW YOEK IMPROVED EEAL ESTATE CO., 



(Signed) 



S. L. Parrish, President. 



\. 



Allextowx, Pa., December 21st, 1887. 



The Electrical Accumulator Co:yiPA:NY, 



44 Broadway, New York City. 



F 

GenfJenien : 



We take pleasure in stating that the Accumulators purchased from 
you some four months ago for Central' Station Lighting purposes, have 
more than fulfilled our greatest expectations, and are a success in every 
particular. We purchased these accumulators only after making a 
thorough investigation of both direct and alternating systems. We are 
entirely satisfied with our investment. 

Yours truly, 
ALLENTOWN ELECTEIO LIGHT & POWER CO. 



(Signed) 



W. A. EoxEY, President. 

A. H. Bowma:n', Constdting Eledricimi. 
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Hayerfoud Electric Light Company, 



Haterford, Pa., Nov. 3d, 1887. 



Electrical Accumulator Company, 



4:4 Broauway, New York 



Dear Sir : 



Mr. Griscom has referred to me your letter of Nuvember 1st, in 
regard to the Haverford Central Station Plant. 

In reply I would say that I haye given that plant considerable 
attention since the Electro-Dynamic Company has been running it and 
take pleasure in saying that you can refer applicants for Central Light- 
ing Plants to the Electro-Dynamic Company for information, or we 

would be glad to take them out to Haverford and show them the plant 
in operation. 

The batteries have been in active use for the most part since May 
15th, and have done satisfactory service. No battery has been renewed 
in that time, and although individual cells have required some treatment, 
they are but few in number, and are all now in service. The batteries 
are in very good condition. 



(Signed) 



E. A. SCOTT, Secretary. 



Chesavold, Haverford College P. 



W. W. Griscom, 



Montgomery Co., Pa., July 1st, 1887 



Prest. Electro-Dynamic Co., 



Dear Sir : 



Dealers in Electrical Accumulators, 

Philadelphia, Pa. 



The electric lighting plant which you put in for us has now been in 
reguh^r use for more than six months ; I can therefore speak kTiowingly 
of its performance. 

During all this time it has worked most satisfactorily. There has 
not been thu ..lightest hitch or failure of any kind, and this notwith- 
standing the fact that Ihave given it no personnUttention wliatever, 
havmg left the whole management of the plant to our gardener. who has 
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no experience or knowledge that would fit him to take charge of the 
plant. He had to learn everything from yonr men. 

The light has been a constant source of pleasure and comfort to us. 
Its absolute steadiness, its great couveuience, the entire freedom from 
dirt or heat make it so far superior to any other light that any one hav- 
ing used this system of lighting would, I am sure, never abandon it. 

I can safely say that if there is a single objection to the light, we 
have as yet failed to discover it. 

As to the expense, I think that our light, after counting interest on 
the cost of the plant, fuel, maintenance and all expenses, will cost less 
than gas at Philadelphia prices. 



Very truly yours, 



(Signed) 



A. J. CASSATT. 



The Bethlehe:^ Electric Light Co., 

Bethlehem, Pa., January 14th, 1888, 

The Electrical Accumulator Company, 

Gentlemen : 

In reply to your favor asking information on Accumulator system 
would say, that we are getting most excellent results from our Central 
Station lighting. Our experience with accumulators is somewhat 
limited as we have used them only for the past six months. We are 
satisfied, however, that we have filled a long felt want, viz, an economi- 
cal incandescent plant. 

Our experience has taught us, that in the saving of running expen- 
ses is where the profits of electric lighting come in. Direct systems have 
always been unprofitable unless all lamps are in constant use during all 
running hours, and this we know is rarely the case. By the Accumula- 
tor system we put ourselves on the same basis as the gas companies, and 
store our prodnct, consequently we receive pay for all the energy ex- 
pended and do not lose all the profit by running our machinery when 

Our customers are delighted with 

the light, and every day adds new subscribers to our circuit. 



but a few of the lights are in use. 



Yours truly, 
(Signed) 



GEO. W. WALKEE, Superintendent, 
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Ameeican Fiee Ixsuraxce Co., 



Philadelphia^ November lOth^ 1887. 



The Electro-Dt2s'A3iic Co., 



Gentlemen : 

It is now eight niontlis since your Company put in the Electric 
lighting plant for the American Fire Insurance Company's building, 
and I take pleasure in telling you how much j)lcased we hare all been 
with its performance. 

It seems to me that we should be able by this time to know what 
defects the system has, but there has never been a day since the lights 
were first turned on that they have not given us entire satisfaction. It 
was natural^ of course, that at first we should have some misfi-ivinsrs in 

^ DO 

placing your dynamo and Accumulator batteries in charge of our en- 
gineer, who had no experience in running an electric light plant, but he 
has had no trouble whatever. The plant was originally installed for 350 
lights, but owing to alterations and additions made to the building, the 
number of lights was increased to 565. I am quite well aware that this 
is giving your dynamo very much more work than you warranted it to 
do, but it has worked most successfully. The entire plant is as efficient 
as wlien first put in service and we have had a perfectly steady and bril- 
liant liglit by day and night, without heat and without the vitiation of 
the atmosphere in the room. 

These qualities of the light make it so much preferable to gas, 
which we have on the same fixtures, that your batteries are called upon 
daily for all the service they are estimated for ; and with the 565 lamps 
installed in our building we have a very good basis for comparing the 
cost of the light with the cost of gas. With our experience we are fully 
satif^fied that counting the interest of the cost on the plant, fuel, attend- 
ance, and all other expenses, the electric light is cheaper than gas at the 
present Philadelphia prices. 



Yours trulv. 



(Signed) 



TIIOS. H. MOXTGOMKHY, President. 
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William Wiiartok, Jr. & Co., Incorporated. 



Theodore N. Vail, Esq., 



Philadelphia, December 9th, 1887. 



Dear Sir : 



Prest. The Electrical Accumulator Company, 

44 Broadway, Kew York City. 



I write to say that onr new 8-wheel storage battery car, equipped 
with 2 Eeckeuzaiiu motors and 116 cells. Electrical Accumulator Com- 
pany's ("230") make, ran yesterday with one charging the distance of 
63 miles, 211 feet around the very severe track in our yard, covering in 
that distance 1,321 curves averaging a right angle each, and also ascend- 
ing grades of 5 8-10 per cent, of a total distance of 5 miles 2,390 feet of 
grades. This is a remarkable performance in every way, and I thought 
yon might be pleased to hear of it, as it is so very much in excess of the 
record of any other storage battery car in the world. 



(Signed) 



Yours truly, 

WM. WHARTON, Jr., 

President Electric Car Company of America. 



Office of Levi Houston, 

manufacturer of 

Latest Improved Wood-Working Machinery, 

Montgomery Station, Pa., May 25th, 1888. 



L. C. Kinsey & Co,, 



Gentlemen : 



Williamsport, Pa. 



The Accumulator plant of 99 cells, supplying about 130 lights in 
my wood-working machinery shops, which are 50x200, two stories, and 
about 35 lights in and about my residence located about 1,000 feet from 
the shops, has now been in use a little over a year, and I am highly 
pleased with the result. The plant has proved to be a perfect success. 
The expense for repairs and supplies during this time has been very ' 



light. 



Yours truly. 



LEVI HOUSTON. 
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Xi n lORT. U. I.. Fob. Gill, Itc^S. 



Mr. J. T. MoKiAi.il, 
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Fred. M. Kimball & Co., 
Electkical & Mechanical Engineers, 

Office and Factory, 103 Merrimac St., 



J. T. MoEiARTY, Esq., 



Boston, Mass., Jan. 30th, 1888. 



19 Pearl St., Boston, Mass. 
Dear Sir : 

During the past eighteen months, we ha?e had occasion to use and 
see a comparatively large numher of accumulators. We find them rery 
valuable auxiliaries to the dynamo in lighting plants, as they serve to 
atly steady the current and allow the use of the lamps even when the 
dynamo is at rest. 

We have installed them for plating, electro-etching, driving motors 
for surgeons, dentists and various mechanical operations, and their 
installation has, in every instance thus far, been attended with marked 
success. 

We use them extensively in calibrating instruments and find them 
invaluable for this purpose, owing to the uniformity of the current 
furnished. 

We find our cells are very easily taken care of and they give us r.o 



trouble. 



KespectfuHy yours, 

(Signed) FRED. M. KIMBALL & CO. 



Mr. J. T. MORIARTY, 



Saugus, Mass., Jan. 31st, 1888. 



19 Pearl St., Boston, Mass. 



Dear Sir : 



The Electrical Accumulators which have been in use in my house 
for the past eight mcmths, give perfect satisfaction. 



The light is steady without flickering. The air is not vitiated as 
with light from gas. 

The light is also available at all times day or night. 

Truly yourSj 

(Signed) A. A. SCOTT. 
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G. F. Burkhardt's Brewery, 
Boston Htohlands, 



BosTOK, Mass., Feb. 6tli, 1888. 



Mr. J. T. MORIARTT, 



Dear Sir : 

The Electrical Accumulators you set up in connectiou with my 
electrical light plaut some six mouths ago, have done all you claim for 
them aud I am well satisfied with the result. 

Yours truly, 

(Signed) G. F. BIJRKHARDT. 



Leicester, Mass., August 8th, 1888. 



J. T. MoRiAETY, Esq., 



Boston, Mass. 

Dear Sir : 

The accumulator which you furnished us in April, has been in daily 
use since. We have found the light at all times clear, pleasant and 
steady, always at the turn of the button, turning night into day. We 
are entirely satisfied, and without hesitation recommend accumulators 
to those who are seeking the best mode of lighting private houses. 

Truly yours, 

(Signed) J. & J. MURDOCH. 



The Connecticut Mutual Life Insurance Co. 

Hartford, July 7th, 1888. 

To iJiE Electrical Accumulator & Lighting Co., 

P. 0. Building, Bridgeport, Conn. 

Genflcmcn : 

In answer to your inquiry with regard to tlie Storaj^e Battery you 
supplied thi" Corapaiiy with (Connecticut Mutual Life Insurance Co.) 
should say that the sajne is giving perfect satisfaction in every way. It 
has shortened the daily running hours of our dynamo, and burned no 

* 
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m)re coal since adopting it. I consider it a very useful and necessary 
adjunct to an incandescent plant, and cheerfully recommend it to any 
one contemplating a complete installation for incandescent lighting. 



Yours truly^ 



G-. S. PERKIXS, E^GiKZER, 



Connecticut Ifiiiual Life Insurance Co., Hartford, Conn. 

The Norwich Electric Light Compact, 
Superij^texdekt's Office, 11 axd 13 Chestnut Street. 

Norwich, Coxj;r., July 20, 1888, 
The Electrical Accumulator & Ijighting Co., Bridgeport, Qo^^. 

B. T. Squier, Gen'l Manager, 

Dear Sir : 

Those thirteen cells of storage battery sent here from Danbury, Ct., 
I examined, and found them in very poor shape ; they looked as though 
they had very poor treatment. I took them apart and cleaned them, 
and got them in good shape again, and they are now in operation at 
my house, running ten 25 candle-power, 25 volt lamps, and giving the 
best of satisfaction — a nice steady light. Some of the lights run all 
Bight. I am charging with 9^ ampere current, and running the lights 
at the same time of charging. I am greatly pleased with the results of 
this small battery in every way. 

Yours respectfully, 
GEO. W. PHILIPS, Supt. N. E. L. Co. 

P. S. — Above battery was originally delivered to parties, who after- 
ward rejected it, upon the ground that the battery could not be made 
to work, and would not even run four 16 candle-power lamps. 



The Shelton Brass Hardware Company, 

Birmingham, Conn., July 31st, 1888. 

The Electrical Accumulator Company, 44 Broadway, N. Y. 

Gentlemen .* • 

Without any solicitations on yonr part, we would like to express 
our entire satisfaction regarding the accumulators of your make placed 
in our works last fall. We have a battery of 33 cells, charged by a 
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dynamo driven almost direct from our water wheel shaft, and have 
never yet found any difficulty in supplying the current from th.s kind 
of power, although we do not use a governor on our wheel, and the 



power IS very irregular. Everytlimg about the plaut works very nicely, 
and the batteries are in good condition. 

Yours very truly, 

HENRY S. DeFOKHEST, Treas. 

The Sheltok Bka&s Hardware (Jo. 



Pullhan's Palace Car Co^rPANT, 



J, AY. JoHXsox, Esq., 



Chicago, April 11th, 1888 



Manager North Western Electrical Accumulator Co., 



Chicago, III. 



Dear '"^ir : 



I am pleased to state that the batteries furnished by The Electrical 
Accumulator Company of New York, about a year ago, for lighting our 
cars oji the New York and Chicago Limited Express Trains ; as also 
those furnished a few months ago for the Florida Special Trains, have 



given excellent satisfaction. 



Yours truly, 
(Signed) 



T. H. WTCKES, 



General Supt 



Frank H. Gardiner, M.D., D.D.S., 



126 State St., 



Chicago, May, 1888. 



The Northwestern Electrical Accumulator Co., 



223 Phenix Building, Chicago, III. 



Gentlemen : 



The two cells of accumulator furnished by Johnson, Holland & Co. 
in July, 1887, continue to give excellent satisfaction. 

They have required no attention on my part, and are charged at 
trifling expense from the dynamo in the building in which my office is 
located. The two small cells referred to are at the present time supply- 
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ingf current for two dental ens^ines, the one in mv office and one in Dr. 
Freeman's office. The cells are charged only twice a month. 

They replace six cells of primary battery, and give much, better 



satisfaction in every respect. 



Yours truly. 



(Signed) 



FRANK H. GAHDmER. 



Office of 



SUPERIXTENDE^^T OF PUBLIC SERVICE OF CoOK COUXTT, 

Room 29, Couxtt Court House, 



Jas. W. JoH:srsoN, 



Chicago, May 21st, 1888 



Managek Koethtvestekn Electrical Accumulator Co., 

4 

Chicago, III. 

Bear Sir : 

In answer to your inquiry, as to how we were pleased with the ball 

of electric lights furnished Christ Church Sunday School for use at its 
Easter festival and supplied by one of your electrical accumulators, 
would say that we were very much pleased with it in every respect. 

Its operation was prompt and efficient, we could not have asked to 
have it any better. For the purpose wanted— that of temporary illumi- 
nation — I could not conceive of anything better. 

Yours trulv. 



(Signed) 



JOHN" BEKHAM. 



ROBBIKS & ApPLETOK, 



Chicago, May 21st, 1888. 

XORTHWESTERiiT ELECTRICAL ACCUMULATOR Co., CiTT. 

Gentlemen : 

We take pleasure in stating that the accumulators purchased from 

you in February last have been in constant service, and continue to give 



perfect satisfaction. 



Yours truly. 



(Signed) 



ROBBIES & APPLETON, 



R. A Kettle, 
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Baugh Steam Forge Co.j 



GrEOEGE E. FiSHER, EsQ.^ 



Detroit, Mtch., June 28th, 1888. 



I 

MAifAGER, The Electrical Accfmflator and Lightik'g Co., 



City. 



Bear Sir : 



Replying to yours of the 20th, would say we are burning only a por- 
tion of the lights at present, but apparently the storage battery is in good 
condition, and is working satisfactorily so far as it is being used. 



(Signed) 



Yours truly, 

BAUGH STEAM FORGE CO., 

R. D. Field, Secretary 



* 



Detroit, June 18th, 1888 



The Electrical Accumulator and Lighting Co., 



Gentlemen : 



City. 



I voluntarily submit these l&w lines. Your light is simply perfec- 
tion, and I am more than pleased with it. My neighbors in business 
all want it. 

Wishing you success, I remain 



Yours truly, 

(Signed) 



W. H. GAMBRECHT. 



John P. Lieberman, 
84 Gratiot Avenue, 



Detroit, Mich., June 18th, 1888. 



Electrical Accumulator and Lighting Company, 



Gentlemen : 



CitY. 



Your inquiry at hand. Would say in reply that the storage incan- 
descent lights placed in my establishment give excellent satisfaction in 
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every particular, and find it a saving or nearly fifty per cent, difference 
in the cost of light furnished hy the Mutual Gas Light Co. of this City, 
and can say furthermore that for quality, quantity and hrilliancy, it is 
the vervhest we have ever used. 



Yours truly, 
(Signed) 



JOHN P. LIEBEKMAN. 



John 0. Haetz, 



Deteoit, Mich., June 19th^ 1888. 



Electrical AccrMULATOR akd Lighting OoMPAifT, 



City. 



Gentlemen : 



You ask me what I think of your lights : In reply will say with 
your storage hattery you certainly have the advantage over any other 
system of incandescent lighting and the light is all you claim for it. 



Respectfully, 
(Signed) 



JOHN C. HAKTZ. 



Electrical 



Hugo H. Stexder, 
40 M ox ROE Aye., 

Detroit, Mich., June 19th, 1888 

Accumulator akd Lighting Company, 

City. 



Gentlemen : 



Your incandescent light from storage battery is fully up to the 
claims vou make for it, being brilliant, clean and economical. Success 



is with vou. 



Yours truly, 
(Signed) 



HUGO H. STENDER. 



Detroit, Mich., June 26th, 1888 



Electrical Accumulator and Lighting Company, 



City. 



Gentlemen : 



I am pleased to state that the incandescent lights placed in my 
place give the very best of satisfaction, and they are very much admired 
bv mv customers. 
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The storage system of iucandescent lighting is beyond question a 
step in advance of any other incandescent service, as my experience 
proves, and you must eventually lead and sweep from your path all others 

in this line. 

Yours trulv. 



(Signed) 



J. BUCKLEY, 



30 Woodward Avenue 



Telephoxe axd Telegeaph Coxstructiox Compaxy, 

Xewbekrt axd McMillan Buildixg, 

Detboit, iXiCH., June ISth, 1888 
Electrical Accumulatok axd Lightixg Co.mpaxv, 

Geo. E. Fisher, Gen'l Manao^er, 



Detroit, Mich. 



Dear Sir : 



In reply to your inquiry of to-day, we are pleased to be enabled to 
say that the forty-three incandescent lampg by whicli our operating 
room, general offices and local exchansre business office have been lighted 
from the storage battery for the past six or seven months, have given 
perfect satisfaction. The service during that time has been absolutelv 
free from defects. 



Yours truly, 

(Signed) 



F. A. FOEBES, 



Gen' I Supi. 



Detroit, June 20th, 1888. 



Electrical Accumulator axd Lightixg Compaxy^ 



Gentlemen : 



City 



Yours of the 19th received, and in reply would say my experience 
with the incandescent light has been satisfactory to me. 'l have used 
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all the other electric lights and find yours far ahead of all others for 
briiliancj and steadiness. 

Yours truly, 



(Signed) 



LOUIS L. DETCHLAXY. 



C. LIXGEMAX & CO., 

2G MOXROE AVEXCE, 



Detuoit, Micir., June 10th, 1888. 



Elkotrical Accr^ruLATOR axd lAaiiTisa Company. 



Gen/ Jem en : 



Ansvv 



'cniig your inquiry would say that the i,torage incaudc..ent 
light placed in our building, is fully up to the claim you make for it, 
and is, in our opiuion, superior to any other incandescent light wc hav.- 
used. 

Kes()octfully, 



(Signed) 



('. LlMiKMAN & CO. 



T)HTItolT, MifTT., .fuTH' 'M, \>^nt>. 



Electhical Accumulator and LioHTiNci Company, 



(frnflfiiirn : 



DhlRUlT, Mil II. 



Yoars' rogiirding tlio incandcsceut lights {)hu;ed in our -^torc r^M-ivrd. 
We Ciinnot say too much in their favor. The Ii<^lits are alw'a>8 oteatly, 
bright iind up to fnll candle })o\ver. 

AVc had gas fixtures in the store, but took them out after thorou'ddv 
satisfyinir our:.ulves as to the reliability of vour 8V8teni. Wo do not aro 
how the light can ever fail us, as you alway.^ have a supply of current in 

our basement. 

i 

We have used the incaiidescent lights fiirnislied by otlu-rcon ^ iiit-s 
and the volume of ligljt given by your Uj candle power lamps is at 1 
twenty per cent, greater than others that we have us.>.|. Asi we know 
what. this light will cost from month to month, we think your system is 
without fault, and wnll take tlie lead in in<-aud( iit liirhtiuir. 



, -, ■♦■ 



Yours trulv, 

(Signed) 



R. WAGXER * CO. 
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The following testimonials are from parties having Accumula 
tor plants installed in England : — 

■ 

From Sir William Thomson", F.R.S., 



I 



The Univeesity, Glasgow, 

15th March, 1886. 

Your storage cells have given me the greatest satisfaction. I have 
used 44 of them for my house lighting ever since I got them first 
charged up within a few days after receiving them from you, and they 
have worked to perfection. It is the greatest possible comfort to us in 
the house to have light with satisfactorily equal brilliancy at all hours 
of night or day, and every day of the week. I have now cat off the 
gas at the meter, so that there is absolutely none used in the house, 
have no oil lamps, and have not used so much as a single quarter of a 
candle within the last three months, as I have the electric light in every 
part of the house where light can possibly be wanted by night or by 
day. I find by a little management of throwing off a few cells from 
the house circuit when the engine is going, and throwing them on 
when it is stopped, that there is no difficulty in keeping the potential 
at the house within 2 or 3 per cent, of absolute constancy. 

I use a Clerk gas engine to drive the dynamo, and find that it is 
impossible to tell by the appearance of the lamps whether the engine is 
going or not. Before I had your secondary battery we could always see 
a pulsation of the lights in time with the revolutions of the engine. 
The absolute steadiness of the light which we now have is most satis- 
factory and pleasing. 

I have six of your cells continually in use on my Laboratory table, 
and they are charged according to need, by joining them up parallel 
and putting them into the charging circuit, so that when they are 
being charged, the engine ie called upon to work against a potential of 
45 cells, instead of, as usual, a potential of 44 cells. This makes 
scarcely any sensible difference to the engine ; it merely lets it go a 
little faster, and causes it to give a slightly smaller current. Of course, 
a sixth part of this charging current passes through each of the 
Laboratory cells. I use these cells for Laboratory purposes, sometimes 
keeping them joined in parallel, and sometimes joining them in series, 
according to my Laboratory needs. It is a great convenience to me to 

■ 
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be able to get at any moment 180 amperes for testing and adjusting my 
electrical measuring instruments. With this varied and irregular use 
m my Laboratory, the six cells keep in perfectly good order. I sup- 
pose, if I take care never to run them down too low, they will keep 



in good order for years ? 



WILLIAM THOMSON. 



The ITxiyeesitt, Glasgow. 



7th September, 1887. 



« 



I have much pleasure in stating that the secondary 
battery continues to serve its purpose most satisfactorily, and has 

given scarcely any trouble since it was first set to work in November 
1885. 

The six cells which I use for Laboratory testing are keeping in 
very good order, although they are frequently used at their maximum 



rate of discharge. 



WILLIAM THOMSON. 



From W. H. Pkeece, Esq., F.R.S. 
Gothic Lodge, Wimbledok, 

February 23d, 1887. 

I have had 26 of you 15 L cells at work in my house since January 29th, 
18S6, and during the whole of that period they have never developed 
one single fault nor caused one moment's anxiety. They are now 
apparently as sound as they were when they were first put in, and I see 
no signs of deterioration. They give an unfailing and perpetual source 
of electricity, and their pressure has never fallen 5 per cent., although 
I have frequently drawn upon them severely. 

As I have frequently stated, no electric light installation is com- 
plete without a set of secondary cells. 

W. H. PREECE. 



t 



Cherkelet Coukt, Leatheehead, 

August 26th, 1887. 

I have much pleasure in informing you that the installation of 
about 80 Swan Incandescent Electric Lamps that you have lately 
erected for me, worked by a Manchester Dynamo charging 53 of your 
cells and by an 8 b. p. steam engine at a distance of 200 yards from my 
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house, has so far given me great satiBfaction, and the light ,s very 
hrilliant and very convenient and safe ; and the 16 candle-power 
lamps are Biore powerful than - Hinks Dnplex T^^g^^^* " J^^P ^^^^ ^ 
hav hitherto nsed. ABRAHAM DIXO^. 



The Wylds, Liss, Hampshire, 

September 10th, 1888. 

The Electric Installation here has now been completed some 
months, and the ease and regularity of the lighting by electricity has 
made it the most perfect success. Of the 53 cells, we have never had 
to use more than 50, and with these 50 we get a brilliant light 
pprfectly steady. HARRY TAYLER. 



20 Paek Squaee, Regent's Park, N. W., 

September 19th, 1887. 

I have great pleasure in expressing my entire satisfaction with the 
Electric Installation your Company put up for lighting my house.^ I 
have now had some months' experience with it, and during that time 
the whole has worked with great regularity and with an infinitesimal 

■ 

amount of trouble. 

Your E. P. S. Storage Cells, which form bo important a portion of 
an installation and are absolutely necessary for efficient Electric 
lighting in private houses, have worked in the most satisfactory 
manner. By their use a perfectly steady light is obtained ; moreover, 
it is only by means of them that a light can be obtained at any moment, 
a matter of great consideration under a variety of circumstances. 

The Dynamo you supplied gives out a large amount of efficiency 
in respect to the motor force employed. 

I have no hesitation in expressing my opinion as to the agreeable- 
ness and convenience of the Electric Light ; al.so the advantages of the 
absence of heat and impurities of combustion are very great. Bearing 
in mind these conditions and the very little attention the apparatus 
necessitates, I am convinced its use in private houses must considerably 
extend. T. J. ASHTON. 

[X. B. —Since the above date the E. P. S. Co. have greatly enlarged tit in 

installation.'] 
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The Warren, Wootto^s^-undek-Edge, Gloucestershire, 

r 

September 2Cth, 1887. 

I should also be glad if you could give me prices of dynamo, motor 
and accumulators. I bave been using your accumulators for the last 
two years, and finding them answer so well, should like to increase their 
use i£ I could make them answer my purpose. 



An early answer would oblige, 



E. H. TOULMIX. 



Penixsulae and Oriental Steam Navigation Company, 
Offices 122 Leadenhall Street, London, E. C.^ 

30th Jnly, 1886. 

In reply to your enquiry, I beg to say that the large set of accu- 
mulators referred to in Mr. Sutherland's letter of the 20th May, 1885^ 

« 

is still in use here, and appears to be little worse for twenty months' 
hard work. 

There has been passed through the cells during the period named 
upwards of 85,000 ampere hours, the maximum discharge being at the: 
rate of about 100 amperes, and the largest monthly aggregate (in 
December last) 7,400 ampere hours. 

On examining the cells after this large amount of work, I can 
find no signs of breaking down beyond some slight blistering of a few 
of the plates ; there has been no ''buckling'' — no '' sulphating," and 
the only "short circuits" have been a few trifling contacts caused by 
little pieces of the blisters above referred to. 

There is no reason, in my opinion, why the plates should not re~ 
main effective for at least twelve months longer. 

CHARLES HALL. 



Lauriston, Bromley, Kent, 

4th May, 1885. 

The set of cells you supplied me with about a year ago are stdl m ser- 
viceable condition, and the plates seem as though they would last for a 

considerable time yet, 

I have not done anything to them since they were put in action 
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'\^^ESTFIELD, CoVEN-TRY, 

June lOtb, 1887. 

I am most satisfied with my accumulators. Their storage capacity 
is very great, and for some time past I have had no trouble in their 
equality. 

H 

I find with my little engine (3^-horse Otto) it is much more econom- 
ical to charge them half at a time. 

CHARLES BROWETT. 



57 Basii^^hall Street, Loxdois-, E. C, 

September 14th, 1887. 

T am pleased to be able to state that the fifty-two 31 L type cells 
you supplied me with in October last for Mr. Czarnikow, Effingham 
Hill House, have up to the present time given every satisfaction. 
There has not been a bad cell among them, and but one case of buckling 
through the unnoticed evaporation of the electrolyte in one cell. They 
are remarkably free from sulphate. 

EVAN A. SULMAN. 



White Mills, Dunleek, Ireland, 

August 24th, 1887. 

The accumulators supplied have given me the most complete satis- 
faction so far, and have been subjected to rough usage, and only two of 
them failed for a day or so by means of a short circuit between the 
plates, which was very easily put right. I am in communication with 
some of the leading brewers here whom the times ha\e not affected so 
much, for an installation, and I hope shortly to have the pleasure of 
remitting you your account with a fresh order for accumulators. 

JOHN HENRY. 



MooKSiDE, :near Halifax, 

I 

26th .July, 1886. 

■ 

I have much pleasure in replying to your request that I should give 
you my experience relating to the E. P. S. cells I obtained from your 
Company. 

f 
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I put them down in February last, but cat) conscientiously say that 
they hare not given me one minute's trouble since I got them. 

As you know, they are of the 31 L t}pe pattern, twenty-i'our in 
number. I use 42 volt lamps— charge the whole of the cells with a 
dynamo and gas engine, which my gardener attends to. At the present 
time of the year I charge t^o hours three times per week. 

I have about 120 lamps in the house, but the number in u?e varies 
very much. I seldom find it necessary to draw out more tban 35 or 40 
amperes at a time, and the average is much below this. Of course, as 
winter comes upon me I shall require to run the engine more frequently. 
The price of gas as supplied by the Corporation of Halifax is 2s. per 
1,000 ft. nett, and I burn about 270 ft. per hour when charging, put- 
ting into the accumulators at the rate of about 40 amperes at a pressure 

of 50 volts per hour. 

I tried several forms of storage batteries before yours, but witli 
varying success, and from my experience of the E. P. S. cells there 
remains nothing to be desired. For lighting the house I only use 22 
cells, leaving the extra two as a reserve in case of necessity, which T have 

never yet had to use. 

I use a Ferranti current meter as a check for the amount put in and 

drawn out, and always run the engine so as to leave a fair margin of a 
credit balance, allowing for extra volts when charging, and leakage. It 
will be seen that the cost of gas per hour for engine purposes is only 
about n]d., but I should add that my engine, being a large one, and 
necessarv as I have a large workshop, it is not so economical wlion run- 
ning simply to charge accumulators, as there is a considerable amount 
of waste in friction. From figures obtained from the engine when 
charging the accumulators, I find it takes 3.6 i. h. p. to charge thorn at 
the rate of 2,250 Watts. L. J. CROSSLEY. 



28 Austin Fhiaes, London, E. C, 

May 2d, 1885. 

We liave had your storage batteries in use upwards of two years, and 

the defects in their manufacture, which at first impaired their uscful- 

nesR, have bfeen compjelely removed by the improvements you have 

introdu' 1. The hatterir- we now have are thoroughly reliable, and 

give U6 entire satisfaction. 

FOSTER & BRAn^ilWAlTE. 
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Uniyi'rsity College^ Liverpool, 

Physical Labohatoe^^, 

llth May, 1885. 

I have had some of your cells hi constant work in this Laboratory 
since February, 1SS3, and find them altogether invaluable. They have 
been overhauled twice or three times, and the original number has 
become reduced, but only once have altogether new positives been intro- 
duced, and those only in some of the ceils. 

The cells are charged about every week by a small gas engine, and 
they are used for all Laboratory purposes, wires being laid from the 
battery house to all parts of the Laboratory, so that one, two, or a number 



house, I regard some mode of storage as essential. 



of cells may anywhere be laid on. The whole number work five Swan 
lamps in my private room at night, and for lectures T use them to run 
the Serrin lamp for protection, sometimes without, but usually with, 
the engine running at the same time, drove cells are io fact now piac- 
tically discarded, and the extreme handiness of having a current always 
on whenever wanted cannot be over estimated. Moreover, the strength 
and steadiness of the current they can give, and the small compunction 
one has in short circuiting them, as compared with Grove cells, render 
them pecnliarly useful. 

For all small electric light installations, such as that for a single 

One cannot be at the 
mercy of a gas engine and dynamo, except in the most elaborate and 
carefully superintended installations. For large concerns direct driving 
may auswer, because duplicate appliances and systematic and constant 
supervision may nullify the risk of accident ; but even in such cases the 
convenience of having a light at any hour of the twenty-four, without 
constant running of machinery, is considerable. For small installation 
however, there can hardly be a difference of opinion as to the necessity 
for storage. 

The durability of your cells is now very fairly satisfactory, and the 
fact that plates wear out not by loss but by accretion, the lead being still 
all easily recoverable, renders renewal of worn-out plates a matter of 

small cost. 

I consider that storage batteries have, therefore, now reached a. 
sound commercial stage, at which their extensive use may be distinctly 

recommended. 

OLIYEE J. LODGE. 



s. 
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\ 



In reply to your enqniry as to my experience of the storage batteries 
supplied byyonr Company for lighting mypriyate house, I have pleasure 
in making the following statement :— I have had the accumnlators in 
daily use for two years aud a half, during which time they have given 
me entire satisfaction. The only attention I have given them has been 
to supply them with water to replace that lost by evaporation, I have 
just had my positive plates replaced, as the original ones were worn out ; 
the cost of this was trifling, and I anticipate that the new plates will last 
me two or three years. I am thoroughly satisfied with my experience, 
having by the use of your accumulators had the electric light available 
like gas at any moment, day and night, and absolutely steady. 

J. B. BRAITHWAITE, Jln. 



33 Chesiiam Place, S. W., 

25th July, 1885. 



I'hank^ for 3^our enquiries as to the state of the accumulators sup- 
plied to me. They appear perfect, and the leakage is almost nil, so far 
us my testing from tiaie to time enables me to form an opinion. I do 
not believe in much further perfection, except, perhaps, for large quan- 
tities or condensed electricity. No domestic installation can bo satisfac- 
factory without accumulators, not only on account of perfect stendiuess 
of the lamps, but of the immense comfort of not requiring an engine 
aud dynamo at night, on Sundays, &c. 

I am very glad the Prince of Wales has taken it up, but, person- 
ally, I do not believe in storage without one's own dynamo — it is the 
combination that is perfection — and T believe, very shortly, both will be 
introduced into every large country house, every factory, every school, 
every theatre, and every hotel in the United Kingdom. 

THURLOW. 



]?KOOArniLL, TUNBHTDOE WeLLS, 

Mav 2d, 1885: 

I liave had your cells in use i;Iiice Xo\tnjber, 1883, and they have 
proved a great boon to me. 

Careful attention should l)e given to tlie instruction? sent out by the 
Company in order that the best results ma}' be ol)tnincd. 
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mpany. 



Altliongh a large loss of efficiency must result from any system of 
storage, as large perhaps as 20 to 25 per cent., yet there is a consider- 

-bor instance, the engine need not be running 



able gain in other things. 



early m the morning or late at night when only a few lamps are in use, 
and when there is no party at the house, the engine need but run a few 
hours in the day, or even at intervals of some days. 

Taking all into account, I find that electric light with cells cost me 
more than before I adopted them, but with the new designs their extra 
cost will be much diminished or disappear altogether, yet I could not do 
without them for a perfectly steady light ; and the current on day and 
night for liglit and power, even when the engines are under repair, or 
are not running from other causes, is a matter of such convenience and 
importance that any expense would be cheap for the return obtained, 
and at best the increased expense in an installation of 50 to 100 lamps 
of 20 candle power would be very small as compared with the total 
expense, not more than £5 to £10 a year, if interest on the cost of the 
cells is excluded, I assuming that the installation is well designed and 
proportioned, and that the cells are properly used. 

If my remarks are long, I must plead excuse on the ground of the 
difficulty which exists in speaking upon a matter in which the public is 
not yet well educated, but I have endeavored to give a fair opinion with- 
out giving ^^ color" to either side of the case. 

DAVID SALOMONS. 



91 Charterhouse Street, 

London, E. C, 

29th July, 1887. 

We have pleasure in stating that we are well satisfied with the 
Electric Light Appliance fitted up by you at our premises, the trial 
having proved the efficiency of the dynamo and accumulators, in accord- 
ance with your contract. 



JOHN" BELL & SONS. 
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The BrewerYj AldeeMxVStojst, near Reading, 



October 6th, 1887. 



I have much pleasure in saying that the cells (ii, iiR plates, 22 volt 
lamps) supplied to me in April, 1886, and which have been in regular 
use since June 1st in that year, have given me great satisfaction. 

J. T. STRANGE. 



From The Morning Post, 29th December, 1885 

EI.ECTKIC LiaHT IN PKIVATE HOUSES. 



To THE Editor of ''The Morning Post." 

Sir :_IIaTing now tried for twelve months the experiment of 
entirely lighting my residence and offices with the electric light, the 
result of my experience may be of some general interest. The installa- 
tion here was carried out by the Electrical Power Storage Company, 
with twenty-seven of their patent accumulators (31 L type), twenty-four 
of which are in constant use, with three in reserve. The i)ower is 
obtained from an Otto gas engine, erected by Waygood, of 1 horse power 
nominal, indicating nearly 2 horse power, and an Edison dynamo of OO 
volts, IG amperes. The house, including bed -rooms, is lighted by fifty 
Swan incandescent lamps of 50 volts and 20 candle power each, burning 
a current of 1.3 amperes per hour. On the 31 Bt of October the installa- 
tion had been working twelve months most successfully ; iu fact, during 
this period we have never been without the light for a single night. 
There has been one or two slight breakdowns with the engine and dynamo, 
necessitating the stoppage of work for one or two days, but on each 
occasion the amount of electricity stored in the accumulators has been 
suilicient to keep the house well lighted for nearly a week. The accu- 
mulators, after their twelve months' work, do not evince any sign of 
deterioration, and I am informed they should last for some years yet, 
and when necessary to replace the plates, it can be done at a small cost. 
The Edison dynamo gives a current varying from 12 to 15 amperes, 
which from such a small power engine is very satisfactory. The arma- 
ture makes from 1,200 to 1,320 revolutions per minute, and there is not 
the slightest heating in any part of the machine. The fifty lamps 
throughout the house are all turned on and off by separate switches, 
with the exception of the cluster lights or " Electroliers" in the princi- 
pal rooms, which have one switch for each cluster of five or six lights 
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lu each bed-room are two lamp' in the usual position by the dressing 
tables, one of which can be turned on just inside the door, and the other 
by the bed side, and this mode of arranging the switches at the entrance 
to each room has been generally adopted ; attached to each switch is a 
safety fuse. The dining-room having an enriched plaster ceiling, the 
question of carrying the wires was one of some difficulty, but it was so 
managed by careful manipulation that the most critical observer would 
fail to detect the mode in which they are carried round delicate mould- 
ings from the wall to the centre of the ceiling. The engine has worked 
on an average for the year four and a half hours a day, at a cost per 
diem of a fraction under 6d. The total cost of the installation, exclu- 
sive of fittings, was about £300. The engine and dynamo have been 
looked after by an electrician, who comes generally every other day, but 
the dailv working of the machinerv for the first nine months has been 
under the superintendence of my son, since which time one of the gen- 
tlemen in my office has taken it in charge. The working expenses have 
been as follow? : Payment to electrician, £12 128. 6d. \ gas for engine, 
£8 15s. 2d. ; repairs to engine, £1 19s. ; oil for engine, £2 \%, Id. ; 
repairs to dynamo, Ts. 9d. ; attachments, 93. ; breakage of 15 lamps at 
£3 158. ; waste, laces for belt, and sundries, Ss. 9d. ; total, £31 5s. 
I have also kept a register showing how many amperes have been 
burnt nightly by each lamp, and by that means can tell to an hour the 
life of every lamp that has broken. The machinery is in a room about 
eleven feet by ten feet, on the basement, and immediately under the 
room in which I past most of my time, and there is not the slighest 
vibration or noise. I am quite convinced that for absolute steadiness of 
light the working by means of accumulators is the best plan, and when- 
ever the lighting by electricity takes a more extended form, and 
^^centres" for producing it are established, accumulators, it appears to 
me, will then be advantageous to prevent the pulsation of the lights, 
and to provide against a possible break down of machinery at the '•' cen- 
tres." At the end of the twelve months' trial I am quite satisfied with 
the result of mr experiment, the rooms are never overheated from the 
fumes of ga3 and the ceilings and wall decorations are as clean and free 
from deterioration as when first put up. 

I am. Sir, 

CHARLES J. PHIPPS, F.8.A. 
26 Mecklenburgh Square, Dec. 28th. 
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Testimonial from W. H. Preece, Esq., F.R.S., Eleciricimi, General 



Post Office^ St. Martin' sAe- Grand. 



Post Office^ February 2d, 1888. 



Your E.P.S. Cells haye now been at work in my bouse for exactly 

two years, and T haye never bad one moment's failure during the wbole 

of that time. There has been only one trifling fault in one cell^ but 

that did not affect the light. I baye not spent sixpence upon them, and 

they now look as well as ever. 

W. H. PREECE, 



Field Head Mill, Bradfoed, 



21 December, 1887. 



Me. David Haeeis. 



Dear Sir : 

In reply to your inquiry respecting the installation work you fixed 
at my bouse, I have pleasure in stating tbat it is very satisfactory in 
every respect. We have had no trouble with the working of it, and I 
know of at least one job that your firm has got in consequence of the 
satisfactory manner in which mine has worked. I may add that under 
no circumstances would my people at my house go back to gas light. 

Yours truly, 

J. SMITH. 



Willia:m Ackeotd & Co,, 

WOESTED SpIN^KERS, 

Otlet Mills, Yoekshiee, February 8th, 1888. 

I have great pleasure in stating tbat the lighting of my house 

throughout by dynamo at the Mills through accumulators, has given 

me very great satisfaction. The work has been carried out under the 

management of Mr. Harris. 

J. ARTHUR DUNCAN, 

West Bourne, Ostley. 
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LIST OF 




CUMULATOR PLAHTS 



INSTALLED AND NOW IN SUCCESSFUL 



OPERATION. 



Accumulators In Use in Connection with 





CENTRAL STATION ^_... .^^, 

AT 

Saratoga " ^^^ York 

Cooperstowii 

Haverford (supplying Haverford, Brvn .Mawr and Ardmore) Penna. 

Allentown 

Bethlehem 

Watsontown • • • 

Honesdale • 

Spring Grove 

it 

Lehighton 

PhillipsbiiTgli • 

Jersey City ^'^^^ J^^^^^ 

Cherryfield ■ • • ■ "Maine 

Brunswick ^ 

Springfield Massachussetts 

Eoxburv 

Detroit". Michigan 

Flint 

Newport Bhode Island 

■n . . Kansas 

Bnrrton 

**- • ^T^n^.r Iowa 

Missouri V alley 
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NEW YORK CITY, N. Y. 

American Bank IN'ote Company. 

Dakota Flats. 

Gallatin National Bank. 

American Express Company Office. 

American Express Company Stables. 

Mills Building, 

Tiondon and Liverpool and Globe Insurance Company. 

New York Improved Real Estate Comj)any, No. 80 Broadway. 

New York Improved Eeal Estate Company^ No. 44 Broadway, 

Metropolitan Telegraph and Telephone Company Building. 

Sawyer-Man Electric Company's Factory. 

Electric Club. 17 East 22d Street. 



PHILADELPHIA, PA. 

Orthopaedic Hospital. 
J. B. Stetson & Co's Mill. 
Electro-Dynamic Company. 
American Fire Insurance Company. 
Fidelity Trust Company, 
Pennsvlvania Trust Companv. 
Provident Life & Trust Company. 
Pennsylvania Railroad Company (4th Street). 
Brown Brothers' Building. 

BOSTON, MASS. 

American Rubber Company. 
The Massachusetts General Hospital. 
Savannah Steamship Company. 
Automatic Electric Company. 
^Cyclorama Building. 
Fuller & Holtzer. 
Fred M. Kimball & Co. 
Institute of Technology, 
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CHICAGO. ILL 

The Xorth-Western Electrical Accumulator Go's Offices. 

Thompson-Taylor Spice Company. 

J. S. Towusend. 

Dr. F. H. Gardner. 

Hibhard, Spencer, Bartlett & Co. 

Bobbins & Appleton. 

E. S. Pike. 

Metcalf B,.os. ^'"^^^^''T' '^'C^' 

James ilcMillan. 

Baugh Steam Forge Company. 

Electrical Accumulator & Lighting Compan/s Offices. 
ISewbury & McHillan. 
Fulton Iron & Engine Works. 

KANSAS CITY, MO. 

Interstate Electric Company's Office. 
Wittich& Penfield.- 

Kansas, Fort Scott and Gulf R. R. Shops. 
Beahan & Mafifatt Spice Mills. 

MASSACHUSETTS. 

Fuller & Holtzer . , Brookline, 

W. F. Weld Brookline, 

J. M. Sears Southboro, 

A. A. Scott Saugus, 

G. F. Burkhardt (Brewery) , Roxbury, 

Commonwealth Shoe and Leather Co Whitman, 

Thomson-Houston Company Lynn, 

J. & J. Mnrdock (two residences and mills) . Leicester, 

W. H. Ames JS'orth Easton, 

CONNECTICUT. 

Electrical Accumulator and Lighting Co Bridgeport, 

E. H. Johnson, Frest. Edison Electric Light Co ... . Greenwich, 

Shelton Brass Hardware Co Birmingham, 

Mutual Life Insurance Company Building Hartford, 

Norwich Electric Light Co , ZSTorwichj 

Standard Electric Time Co New Haven^ 
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TEMPORARY INSTALLATIONS. 

Geo. W. Hollingswortb Harlem, N Y. 

40 lio-hts on Christmas tree, three hours each n]ght for seven nights. 

Ogden^IiUs, residence ™th Ave., N. Y. 

GO lights at private ball given Monday, Jan. 10th, 1888. 

Cornelius Yanderbilt, residence Fifth Ave., N. Y. 

100 lights at private ball given Monday, Jan. 23d, 1888. 
Licrhting Easter Crown of Roses, Church of the Holy Spirit . . New York. 

State Military Encampment South Framingham, Mass. 

100 lights, one week. 

Siege of Troy Company Chicago Ball Park, Chicago. 

Lighting large floral center piece and awning. 

Private reception, house of Judge Dent Chicago. 

Decorating floral piece, real estate broker's banquet, Grand Pacific 

Hotel Chicago, HI. 

Decorating floral piece placed in fire place and lighting awning, recep- 
tion at house of John B. Drake • Chicago, 111. 

Ligliting Easter device, Christ Church Sunday School ... 
Illuminating picture ^'Christ before Pilate" 

LABORATORY PURPOSES. 

Stevens Institute of Technology Hoboken, N. J. 

Cornell University Ithaca, N. Y. 

College of the Citv of New York New York 

Tlios. A. Edison Orange, N.^J. 

Edward Weston •••••• Newark, 

E. Berliner .Washington, D. 0. 

United States Naval Academy Annapolis, Md. 

W F Brown Monticello, Minn. 

STREET CAR PROPULSION. 

Electric Car Co. of America Philadejpbia, Pa. 

STREET CAR LIGHTING. 

Citizens' Railway Co S^- Louis, Mo. 
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STEAMBOAT LIGHTING. 

Steamer "Eosedale." 

YACHT LIGHTING. 

OWNER. 

Steam Yacht '' Susquehanna/^ Joseph Stickney. 

*" ^*^^'^ '' - John A. Morris. 

'' Sagamore^' John W. Slater. 

'' Talisman " W. A. Slater. 

'' Seneca '^... Geo. F. Fabian, Boston 

''' "Nourmahal'' Wm. Astor, ^N'ew York 

Yacht, '' Vita" Mr. Fabyan, Trenton, Mich. 

ELECTRIC LAUNCHES. 

OWNER. 

'' Magnet" Frederick Reckenzaun, Newark, N. J. 

'' Elektron " Joseph Bigler, Newburgh, N. Y 

Small Launch J. L. Riker, Seabright, IN. J. 

'' Geo. X. McKibben, Loon Lake, N. Y. 

Launch H. K. Sturdy, Attleboro, Mass. 

OPERATING SUB-MARINE LAMPS. 

James Campbell Honolulu, S. I. 

(Sub-marine lamp for fishing.) 

John G. Mairs . . . .- ''. . : Trov, New York. 

(Lamp for inspecting bottom of reservoir.) 

TELEPHONE SWITCHBOARDS. 

Bell Telephone Co. of Missouri St. Louis, Mo. 

Metropolitan Telephone Co Kew York City. 

MEDICAL AND SURGICAL PURPOSES. 

Waite & Bartlett New York 

E. J. Mallett 

E. J. Mallett Washington, D. C. 

Dr. W. D. Ames Chicago, 111. 

Dr. Wildman 

Dr. Hunt 

Hausmann, McComb & Dunn 

Dr. M. H. Lackersteen ^' 
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ELECTRO-DEPOSITION OF METALS. 

American Bank Note Company New York 

Reed & Barton. Taunton, Mass. 



ELECTRIC BRAKES. 

Lehidi Valley Eailroad Mauch Chunk, Penna. 



ELECTRIC SWITCHES 



Railway Switch Company 



Jenkintown, Pa. 



PROPELLING TRICYCLE. 

Fred. M. Kimball Boston, Mass 



PORTABLE LIGHTING. 

H C Wirt Boston , Mass. 



CARRIAGE LIGHTING. 

J.N. Keller Newton, Mass 
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